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ABSTRACT: 

PURPOSE: To maintain a vaporizing container at a vaporizing temperature 
containing less errors as a whole by arranging a saucer to be filled with the 
powder of an organometallic compound in the container and forming carrier gas 
flowing-in and flowing-out holes through the side wall of the container. 

CONSTITUTION: A vaporizing container 1 1 is dipped in oil 9 contained in an 
oil bath 8 constituting a constant-temperature bath. The flowing-out hole 12 
of a carrier gas 14 and starting gaseous material to a CVD reaction device 15 
and the flowing-in hole of the canier gas 14 to container 1 1 are interposed to 
each other. The saucer 16 to be filled with an organometallic compound 4 
which 

is used as the raw material has such a shape that the surface area of the 
saucer 16 does not change even when the amount of the compound 4 
decreases by 

evaporation. The holes 10 and 12 are fomied through the side wall of the 
container 1 1 at heights higher than the saucer 16 and interposed to each other. 
Therefore, thin films which always have the same characteristic values under 
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the same condition can be obtained. 
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This ^^glish translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks 

2. Texts in the figures are not translated and shown as it is. 

Translated: 08:33:53 JST 03/18/2006 
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CLAIMS 
[Claim(s)] 

[Claim 1] The evaporation container in the evaporation feeder of the organometallic compound 
solid material for supplying the CVD material gas used for organometallic compound chemical- 
vacuum-deposition membrane formation equipment, It is the evaporation feeder of the 
organometallic compound characterized by having the thermostat which puts in said 
evaporation container, arranging the pan with which said evaporation container fills up the 
inside with the powder of an organometallic compound, and arranging the incurrent pore and 
outflow hole of carrier gas at the side wall of said evaporation container. 
[Claim 2] By being located in an upper side wail and arranging each face to face from the pan 
filled up with the powder of the organometallic compound which flowed out with the incurrent 
pore of said carrier gas, and the hole has an^anged in an evaporation container The 
evaporation feeder of the organometallic compound according to claim 1 characterized by 
carrier gas flowing into the surface of the powder of an organometallic compound, and parallel. 

[Claim 3] { the pan filled up with the powder of the organometallic compound in said 
evaporation container ] The evaporation feeder of the organometallic compound according to 
claim 1 characterized by not concerning with reduction by evaporation of the powder of the 
organometallic compound concerned the area of the surface of the powder of the 
organometallic compound with which the inside was filled up, but having the form which is 
always constant. 

[Claim 4] The evaporation feeder of the organometallic compound according to claim 1 
characterized by controlling the evaporation temperature of the powder of an organometallic 
compound when said thermostat consists of oil baths, sinks the whole evaporation container 
into an oil bath, controls the temperature of oil and heats the whole evaporation container. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This Invention relates to the evaporation feeder of the organometallic 
compound of the solid material used as the raw material, when manufacturing thin films, such 
as a compound semiconductor, a derivative, a superconductor, and a magnetic substance, by 
the vapor growth (MO-CVD method) which uses an organometallic compound as a raw 
material 
[0002] 

[Description of the Prior Art] Many trials which thin-film-ize a magnetic material, dielectric 
materials, etc. are made with the miniaturization of an electric device in recent years, a weight 
saving, and highly-efficientHzing, and the various membrane fonmation methods are studied. 
MO-CVD method which used the organometallic compound for the raw material which is one 
of the membrane fonmation method of the is the basis of a comparatively low degree of 
vacuum, and since it can obtain the thin film of a large area at high speed, it Is the membrane 
fonnation method excellent in the industrial target. 

[0003] As a method of making evaporate the organometallic compound of the solid which is a 
raw material, and introducing into a CVD reactor in MO-CVD method The method of 
introducing with the carrier gas which put in the powder of the organometallic compound of a 
solid material on the quartz boat from the former, placed into the quartz tube under a reduced 
pressure of this, heats at an electric resistance heater, was made to evaporate from the quartz 
tube exterior, and controlled the flow rate was common. 

[0004] Drawing 2 shows the block diagram of the conventional evaporation feeder by this 
method. In this figure, the massflow controller (MFC) with which 1 controls the flow rate of 
carrier gas 14, and 2 are a quartz tube and a temperature controller by which the 
organometallic compound of a raw material and 5 control a thermocouple, 6 controls an 
electric resistance heater, and, as for 3, a quartz boat and 4 control evaporation temperature, 
as for 7. 

[0005] This equipment is used as follows. The organometallic compound 4 of a raw material is 
first put In on the specified quantity and the quartz boat 3. This is put in in a quartz tube 2 and 
it decompresses with a vacuum pump. A quartz tube 2 and the quartz boat 3 whole in it are 
heated at the electric resistance heater 6, a thermocouple 5 and the temperature controller 7 
maintain at a predetermined temperature, and the organometallic compound 4 of a raw 
material is made to evaporate. The carrier gas 14 which had the flow rate controlled by a 
massflow controller 1 there is passed in a quartz tube 2, and is introduced into the CVD reactor 
15 with the evaporated material gas. The evaporation feeder of such a CVD reactor is 
announced by the 3552nd page, for example from the 3549th page of journal OBU material 
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science (1989). 

[0006] However, when membranes were formed by producing such an evaporation feeder, 
even if it evaporated the raw material and fomied membranes on the same conditions, there 
was a problem that thickness and various kinds of physical-properties values varied. [ this 
cause ] in order to use for heating of the organometallic compound 4 the electric resistance 
heater 6 located in the outside of a quartz tube 2 It is thought that it is in that dispersion arises 
to raw material evaporation temperature or the area which touches carrier gas 14 changing in 
order that the raw materials on the quartz boat 3 may decrease in number gradually, and the 
amount of evaporation of a raw material changing. 

[0007] Then, In order to solve this technical problem, a pillar type evaporation container is 
directly filled up with the powder of an organometallic compound. This evaporation container is 
sunk into an oil bath, and is heated, the carrier gas which controlled the flow rate from the 
upper part is passed, and the evaporation feeder of introducing into a CVD reactor with 
material gas from the upper part again is proposed. 

[0008] Drawing 3 shows the block diagram of the evaporation feeder by this method. As for the 
incurrent pore of carrier gas 14, and 1 1 , in this figure, an oil bath and 9 are [ the outflow hole of 
carrier gas 14 and material gas and 13 ] the lids of the evaporation container 1 1 an 
evaporation container and 12 oil and 10 8. In addition, the same code is given to the same 
member as drawing 2 , and the explanation is omitted. 

[0009] This equipment is used as follows. It is first filled up with the organometallic compound 
4 of a raw material in the evaporation container 1 1 . The iid 1 3 to which it flowed into with the 
incunrent pore 10, and the hole 12 was attached is attached to the evaporation container 11, 
and it sinks into the oil 9 of an oil bath 8. The evaporation container 1 1 is heated through oil 9 
by an oil bath 8, and the themiocouple 5 and the temperature controller 7 which were installed 
directly under the evaporation container 1 1 maintain at a predetenmined temperature. It passes 
in the evaporation container 11 from an incurrent pore 10, and flows out with the evaporated 
material gas, and the carrier gas 14 which had the flow rate controlled by a massflow controller 
1 1S introduced into the CVD reactor 15 from a hole 12. The evaporation feeder of such a CVD 
reactor is announced by 342 pages, for example from the 339th page of Journal of the 
Maganetics Society of Japan (1988). 
[0010] 

[Problem to be solved by the invention] However, when membranes were formed using an 
evaporation feeder as shown in said drawing 3 , even if it evaporated the raw material and 
formed membranes on the same conditions, there was a problem that thickness and various 
kinds of physical-properties values varied a little too. Since the carrier gas 14 which supplies 
the material gas of the vaporized organometallic compound 4 to the CVD reactor 15 flows from 
the upper incurrent pore 10 of an evaporation container and this cause flows out from the 
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upper outflow hole 12 again with material gas, Although little evaporation temperature with 
error can be set up very much that turbulence arises with the flow of the gas in the evaporation 
container 11, and all the evaporated material gas cannot be supplied to the CVD reactor 15, 
and by heating by using an oil bath 8 for heating of an organometallic compound Since the 
upper part of the evaporation container 11 is in the air, it is considered to be in having barred 
adequate supply of material gas that a temperature gradient arises in an evaporation 
container. 

[0011] This invention solves such a conventional problem and aims at offer of the evaporation 
feeder of an organometallic compound which can obtain the thin film which has the same 
characteristics value on the always same conditions. 
[0012] 

[Means for solving problem] It is characterized by for the evaporation feeder of the 
organometallic compound of this invention having the thermostat which puts in an evaporation 
container and this evaporation container, anranging the pan with which said evaporation 
container fills up the inside with the powder of an organometallic compound, and arranging the 
incurrent pore and outflow hole of carrier gas at the side wall of said evaporation container. 
[0013] By being located in an upper side wall and arranging each face to face from the pan 
filled up with the powder of the organometallic compound which flowed out with the incurrent 
pore of the carrier gas in the evaporation feeder of said organometallic compound, and the 
hole has arranged in an evaporation container It is constituted so that cam'er gas may flow into 
the surface of the powder of an organometallic compound, and parallel. 
[0014] Moreover, the area of the surface of the powder of the organometallic compound with 
which the inside was filled up is not concerned with reduction by evaporation of the powder of 
the organometallic compound concerned, but the pan filled up with the powder of the 
organometallic compound in said evaporation container has the form which is always constant. 

[0015] Furthenmore, when said thenmostat consists of oil baths, sinks the whole evaporation 
container into an oil bath, controls the temperature of oil and heats the whole evaporation 
container, the evaporation temperature of the powder of an organometallic compound Is 
controlled. 
[0016] 

[Function] According to this invention, the area of the surface is not concerned with reduction 
by evaporation of a raw material in the powder of the organometallic compound of a raw 
material. The always stabilized material gas amount of supply can be maintained by filling up 
the pan of form which is always constant, passing carrier gas to the surface of the powder of 
an organometallic compound, and parallel, and supplying material gas at a CVD reactor in the 
evaporation container into which this pan was put. Furthermore, heating of the organometallic 
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compound of a raw material is provided with the evaporation feeder of the organometaiiic 
compound which can maintain the whole evaporation container at little evaporation 
temperature with error very much by putting in the whole evaporation container into a 
thermostat (for example, oil bath). 

[0017] Therefore, if the evaporation feeder of the organometaiiic compound of this invention is 
used, the thin film which had the same characteristics value on the always same evaporation 
conditions can be obtained. Moreover, since the pan filled up with the organometaiiic 
compound of a raw material is another, exchange of a raw material and cleaning in an 
evaporation container also have the advantage of being easy. 
[0018] 

[Working example] The organometaiiic compound evaporation feeder of one example of this 
invention is explained hereafter, referring to Drawings. 

[0019] Drawing 1 shows the block diagram of the evaporation feeder of the organometaiiic 
compound in one example of this invention. 

[0020] As the feature of the composition of this example is shown in drawing 1 , a thenmostat 
consists of oil baths 8 and the evaporation container 1 1 is arranged in the oil 9 in this oil bath 
8. The carrier gas 14 to the CVD reactor 15 and the outflow hole 12 of material gas, and the 
incurrent pore 10 of canier gas 14 are located face to face, respectively. Moreover, the pan 16 
filled up with the organometaiiic compound 4 of a raw material has the form which does not 
change a surface area, even if the organometaiiic compounds 4 of the raw material with which 
it filled up into it decrease in number by evaporating. And it flows out with said incurrent pore 

10, and from the pan 16 filled up with the powder of the organometaiiic compound 4 arranged 
in the evaporation container 1 1 , a hole 1 2 is located in an upper side wall, and is facing each 
other, respectively. In addition, the same number is given to the same member as said drawing 

3- 

[0021] Next, if directions for use are explained, a pan 16 is put in into the evaporation container 

1 1 , and after sealing, the evaporation container 11 whole will be sunk into the oil 9 of an oil 



bath 8. The evaporation container 1 1 is heated through oil 9 from an oil bath 8, and the 
thermocouple 5 installed directly under the evaporation container 1 1 and the temperature 
controller 7 maintain at a predetemiined evaporation temperature. It passes in the evaporation 
container 1 1 from an incurrent pore 10, and flows out with the evaporated material gas, and 
the carrier gas 14 which had the flow rate controlled by a massflow controller 1 is introduced 
into the CVD reactor 15 from a hole 12 . Since t he carrier gas jnjhjs^icas^^ 
of the powder of an organometaiiic compound, and parallel, the amount of supply of the always 
stabilized material gas can be maintained by supplying material gas toa CVD reactor. 
[0022] In addition, as long as the incunrent pore and outflow hole of carrier gas of this example 
are in the position where the flow of gas is not confused even when these are plurality 
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although they were one at a time, respectively, it cannot be overemphasized that the same 

effect is acquired. [ of the evaporation container ] 

[0023] 

[Effect of the Invention] As explained above, [ the evaporation feeder of the organometallic 
compound of this invention ] The always stabilized amount of evaporation can be maintained 
by not concerning the area of that surface with reduction by evaporation of a raw material, but 
filling up with the organometallic compound of a raw material the pan of fonn which is always 
constant, and passing carrier gas to the surface of the powder of an organometallic compound, 
and parallel in the evaporation container into which this pan was put. The whole evaporation 
container can be maintained at little evaporation temperature (a temperature error is less than 
"^0.5 degree C) of the enror stabilized very much by sinking the whole evaporation container 
into an oil bath, and furthermore, heating through oil with few temperature changes to heating 
of the organometallic compound of a raw material. Therefore, it is the practically very 
advantageous thing which can obtain the thin film which there is no change of the amount of 
evaporation which occurs according to turbulence and temperature gradient of the flow of gas, 
and had the same characteristics value on the always same conditions. 



[Translation done.] 
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